Reflection surface x-ray diffraction (RSXD) is a technique used to obtain RHEED-like x-ray diffraction patterns from surfaces and interfaces in a reflection geometry. This technique became feasible with high brilliance x-rays, such as those produced with an undulator at a third generation synchrotron beamline, and highly sensitive charge coupled device detectors. RSXD provides straightforward analysis, high resolution and penetration to reach buried interfaces. Specular reflection, crystal truncation rods, fractional surface ordering, and the diffraction from a thin film can be all recorded together in one 2-D RSXD pattern. RSXD time resolution can be the order of second or less in the investigation of surfaces and interfaces. New methods to deal with large data sets and image information will be presented together with examples from deposition and annealing of metal films on Si(111)-(7x7) at low temperature.
